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a  b  s  t  r  a  c  t
Ethnopharmacological  relevance:  Trichilia  catigua  preparations  have  been  popularly  used in Brazil  as  a
tonic for  the treatment  of fatigue,  stress,  impotence,  and  deﬁciency  of memory.  The  aim  of  the present
study  was  to  investigate  the  possible  antidepressant,  anxiolytic,  motor  and  cognitive  effects  of  the crude
extract  (CE) or  ethyl-acetate  fraction  (EAF)  of  Trichilia  catigua.  Analyses  of the  total  phenolics  and  total
tannins  content,  as  well  as the  in  vitro  antioxidant  activity  of  CE and EAF  were  also  performed.
Materials  and  methods:  CE  (200–800  mg/kg)  and  EAF  (100–400  mg/kg)  were  orally  administered  to  mice
and  1  h  later  the  behavioral  tests  were  performed.  The  free  radical  scavenging  activity  was  measured  by
using  2,2-diphenyl-1-picryl-hydrazyl  (DPPH)  method.
Results:  Single  administration  of CE (200–400  mg/kg)  or EAF  (100–400  mg/kg)  did  not  change  the  behavior
of  the  animals  submitted  to  the  elevated  plus  maze  or their  locomotor  activity  in the  open  ﬁeld  test.
An  antidepressant-like  effect  was  detected  with  EAF  (400  mg/kg)  after  acute  administration.  Both  CEPPH (800 mg/kg)  and  EAF  (200  and  400  mg/kg),  improve  memory  in  mice  as  measured  by an  increased  latency
in  the  step-down  inhibitory  avoidance  test.  The  EAF  presented  higher  total  phenolics  and  total  tannins
as  compared  to  CE as  well  as  it exhibited  the  best  antioxidant  activity.
Conclusions:  The  present  results  showed  an in  vitro  antioxidant  activity  for EAF  and suggested  that  it  may
be useful  for  cognitive  improvement.  It is possible  that  both  functional  and  chemical  activities  are  related.
 . Introduction
Trichilia catigua Juss (Meliaceae) is a medium-sized ﬂowering
ree distributed in some countries of South American. In Brazil,
t is known as “catuaba”, “catuama”, or “catiguá”, and has been
sed in folk medicine as a tonic for the treatment of fatigue, stress,
mpotence and memory deﬁcits (Pizzolatti et al., 2002). An adap-
ogen function has been also attributed to Trichilia catigua, since it
as been used to decrease the consequences of stress and improve
hysical and cognitive performances both in healthy and ill patients
Mendes and Carlini, 2007).
Some of popular uses of Trichilia catigua have been conﬁrmed
y experimental approaches. Commercially available preparations
ontaining Trichilia catigua have been shown to display relaxant
ctions in Corpus cavernosum strips from rabbits (Antunes et al.,
001), and to present antinociceptive (Viana et al., 2009) and
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anti-inﬂammatory (Quintão et al., 2008) properties. In 2005,
Campos et al. have demonstrated antidepressant-like effects for
Trichilia catigua hydroethanolic extract in rodents submitted to
the forced swimming test (FST).
The mechanism of action of Trichilia catigua preparations are
yet unknown. It has been suggested that nitric oxide (NO) and
dopaminergic transmissions may  be involved in pharmacological
properties of Trichilia catigua preparations (Calixto and Cabrini,
1997; Campos et al., 2005; Quintão et al., 2008). In addition, some of
biological activities of Trichilia catigua may  derive from its capacity
to exert protective and/or inhibitory actions against free radicals
(Davydov and Krikorian, 2000). A strong antioxidant activity was
described for the constituents of the methanolic extract, acetonic
extract, and ethyl-acetate fraction (EAF) of the barks of Trichilia
catigua by the 2,2-diphenyl-1-picryl-hydrazyl (DPPH) radical scav-
enging test (Beltrame et al., 2006; Brighente et al., 2007; Tang
et al., 2007). It is possible that the antioxidant properties of Trichilia
Open access under the Elsevier OA license.catigua are related to the presence of phenolic compounds such as
ﬂavonoids, tannins and phenylpropanoids (Tang et al., 2007).
Considering the broad pharmacological effects attributed to
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haracterize the behavioral effects of Trichilia catigua crude extract
CE) and a semipuriﬁed fraction ethyl-acetate fraction (EAF) in ani-
al  models of anxiety, locomotion and memory in mice. The total
henolics and the total tannins present in CE and EAF, as well as
he antioxidant effect of these preparations were also investigated.
. Materials and methods
.1. Plant material and extracts preparation
The barks of Trichilia catigua were collected in São Miguel do
este, Santa Catarina, Brazil (2008) and a voucher specimen was
dentiﬁed by Dr. Gerdt Hatschbach and deposited at the Herbarium
f Curitiba Town Hall (no. 306253), Curitiba, Paraná, Brazil.
Air-dried stem barks (450 g) was extracted with 4.5 l of
cetone–water (7:3) by turbo-extraction (Ultra-turrax® model
TC115KT; USA) for 15 min  at temperature ≤40 ◦C. Next, the crude
xtract (CE) was  ﬁltered and concentrated in a rotavapor under
educed pressure, and lyophilized, for a yield of 101 g. The CE (50 g)
as dissolved in water (0.5 l) and partitioned with ethyl acetate,
btaining 13 g of ethyl-acetate fraction (EAF).
.2. Determination of total phenolic and total tannin contents
The total phenolic content was determined according to the
uropean Pharmacopoeia spectrophotometric method (European
harmacopoeia, 2007; Verza et al., 2007). Stock solution was  pre-
ared from lyophilized CE (0.15 g) or EAF (0.03 g) of powered
ample mixed with 250 ml  of water. Total polyphenols were deter-
ined from a 5 ml  aliquot of the stock solution diluted to 25 ml.
n aliquot of 2 ml  of the formerly prepared solution was mixed
ith 1 ml  Folin–Ciocalteu reagent 2 N (Sigma–Aldrich, EUA), 10 ml
ater and complete the volume (290 g/l) of sodium carbonate solu-
ion volumetric ﬂask (25 ml). The adsorption was  measured after
0 min  at 760 nm (A1) using water for compensation (Shimadzu
V/vis PC-1650, Japan). Polyphenols unadsorbed on hide powder
ere determined from 10 ml  of stock solution by addition of 0.1 g
ide powder (Freiberg®, Germany) vigorously mixed at room tem-
erature for 60 min, and ﬁltered. From this ﬁltrate an aliquot of 5 ml
as diluted to 25 ml  with water. An aliquot of 2 ml  of the formerly
repared solution was mixed with 1 ml  Folin–Ciocalteu reagent
 N (Sigma–Aldrich, USA), 10 ml  water and complete the volume
290 g/l) of sodium carbonate solution volumetric ﬂask (25 ml). The
dsorption was measured after 30 min  at 760 nm (A2) using water
or compensation. Standard pyrogallol solution was prepared from
0 mg  in water diluted up to 100 ml.  An aliquot of 5 ml  was diluted
o 100 ml  with water. Two milliliters of thus prepared solution was
ixed with 1 ml  of Folin–Ciocalteu reagent 2 N, 10 ml  of water and
omplete the volume of 25 ml  (290 g/l) of sodium carbonate solu-
ion. The adsorption at 760 nm (A3) was measured 30 min  after
yrogallol dissolution. Tests were carried out in triplicate.
The total tannin (TT) content was determined according to the
ollowing relationship:
T (%) = 62.5  × (A1 − A2) × m2
A3 × m1
here m1 is sample mass in grams and m2 is pyrogallol mass in
rams.
The results are reported as the mean ± standard deviation (SD)
f the total phenolics or total tannins, expressed as pyrogallol per-
entage and as the relative standard deviation percentage (RSD%)..3. Radical-scavenging activity (RSA) assay
The free radical scavenging activities of extract and fraction
f Trichilia catigua were measured by using 2,2-diphenyl-macology 137 (2011) 1143– 1148
1-picryl-hydrazyl (DPPH; Amarowicz et al., 2004). Solutions
of CE, EAF, Trolox® (6-hydroxy-2,5,7,8-tetramethylchroman-2-
carboxylic acid, Sigma) and Vitamin C (ascorbic acid, W.P. Co. Ltd.,
China) at different concentrations (1–10 g/ml) were dissolved in
3 ml  of methanol and then added to a methanolic solution of free
radical DPPH (1 mM,  375 l). The mixture was strongly shaken
and maintained at room temperature for 30 min in the darkness.
The absorbance of the resulting solution was read spectrophoto-
metrically (Shimadzu UV/vis PC-1650, Japan) at 517 nm against a
blank (2 mg  of butylated hydroxytoluene-BHT, dissolved in 4 ml  of
methanol with 500 l of the free radical DPPH solution added). The
capability to scavenge the DPPH radical or to inhibit free radicals
was calculated using the following equation:
I% = (Ab − As)
Ab
× 100
where I% is the capability to scavenge the DPPH radical or to inhibit
free radicals, Ab is the absorbance of the control reaction (con-
taining all reagents except the test compounds), and As is the
absorbance of the test compound. The sample concentration pro-
viding 50% inhibition (IC50), concentration required to inhibit DPPH
radical formation by 50%, was calculated from the graph of I%
against sample concentration. Tests were carried out in triplicate.
Vitamin C and Trolox® were used as positive control or standard.
Data are presented as IC50 (g/ml).
2.4. Animals
Male albino-Swiss mice (30–45 g), housed in groups (n = 5) with
free access to food and water were used. The experimental proce-
dures adhered to the ethical principles of the Brazilian College of
Animal Experimentation (COBEA) and were approved by the Ethics
Committee on Animal Experimentation of the State University of
Maringá, Paraná, Brazil (Protocol No. 042/2007).
2.5. LD50 experiment
Groups of six animals were orally administered with single
doses of CE (up to 5000 mg/kg) or EAF (up to 3000 mg/kg). The
mice were observed for their gross behavioral, neurologic, auto-
nomic and toxic effects at 15, 30 and 60 min, and at each 2 h short
intervals of time up to 48 h and then once a day for 7 days.
2.6. Treatments
Before receiving the treatments, the animals were fasted for
12 h. Saline, CE (200–800 mg/kg), EAF (100–400 mg/kg) or drugs
(positive controls) were administered by oral route (gavage) using
a tuberculine seringe ﬁtted with oral cannula (0.1 cm × 4 cm). All
treatments were administered to mice at a volume of 10 ml/kg.
2.7. Drugs
As controls of behavioral tests, the following drugs were used:
Piracetam 200 mg/kg (Nootropil®, Rhodia, SP, Brazil), diazepam
0.2 mg/kg (Dienpax®, Sanoﬁ–Wintrop Laboratories, SP, Brazil) and
imipramine hydrochloride 20 mg/kg (Sigma–Aldrich, MO,  EUA),
which were solubilized in saline (NaCl 0.9%). Diazepam 1 mg/kg
was dissolved in vehicle (salina containing Tween-80 2%). The doses
were based on previous reports (Lolli et al., 2007; Ergün et al.,
2008).2.8. Behavioral tests
All the behavioral procedures were carried out between 8:00 h
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lluminated with a 40 W ﬂuorescent bulb and were videotaped. A
otal number of 285 mice (n = 8–16/group) were used for behav-
oral evaluation. Mice were fasted 12 h prior to drug administration
nd during the experiments except for repeated treatments. Each
nimal was used only once, except for those exposed to the open
eld.
.8.1. Elevated plus maze
The method was based on Lister (1987).  Brieﬂy, the EPM con-
isted of two  open arms (25 cm ×10 cm)  and two  closed arms
25 cm ×10 cm ×20 cm)  that extended from a common central
latform (10 cm ×10 cm). The entire maze was elevated to a height
f 90 cm above the ﬂoor level. The number of open and closed
rm entries (CAE), the time spent on open arms and the num-
er of risk assessment (RA) were registered during 5 min  for
ach animal. Subsequently, the percentage of open arm entries
%OAE = 100 × open/total entries) and the percentage of time spent
n the open arms (%OT = 100 × open/open + closed time) were cal-
ulated.
.8.2. Open ﬁeld
Immediately after being tested in the EPM, mice were individ-
ally placed in the center of the open ﬁeld in order to evaluate
heir locomotor activity (Royce, 1977). The open ﬁeld used to mea-
ure the locomotion was  a wooden square box, 45 cm × 45 cm with
all with 30 cm high, which the ﬂoor was divided into nine smaller
quares of equal dimensions (15 cm × 15 cm). The animals could
xplore the box during 5 min. Hand operated counters and stop-
atches were used to score the number of crossings (number of
quare ﬂoor units entered) and rearing (number of times the animal
tood on hind legs).
.8.3. Forced swim test (FST)
The FST was performed according to the methods described by
orsolt et al. (1977).  In brief, mice were individually placed in a
5 cm glass becker (10 cm diameter) containing water at 23 ± 1 ◦C.
uration of immobility was recorded during a 6-min swimming
est. A mouse was judged to be immobile when it ﬂoated and
ts hindlimbs were immobile, and only small movement of the
orepaws was made to keep its head above water.
.8.4. Step-down inhibitory avoidance
The step-down apparatus consisted of an acrylic box
12 cm × 30 cm × 15 cm), whose ﬂoor consisted of parallel 1.0 mm
iameter stainless steel bars spaced 1.0 cm apart. A 10 cm wide,
.0 cm high, 6.0 cm long platform occupied the center of the grid
oor. In the training session (day 1), immediately after stepping
own placing their paws on the grid, the animals received a
.3 mA  15 s scrambled foot shock and were immediately with-
rawn from the cage. Twenty-four hours later, in the text sessions
day 2) no foot shock was given and the step-down latency was
sed as a measure of retention (to a ceiling of 300 s). Drugs
ere administered 30 min  before the test session, aiming thus
o investigate their effect on memory retrieval (Barros et al.,
001). Only animals that showed a latency in the criterion range
30 s) during the training session were used for the retention
est.
.9. Statistical analysis
Data are expressed as mean ± SEM of the groups. Data were ana-
yzed by Student t test or one-way analysis of variance (ANOVA)
ollowed by the Tukey’s test for multiple comparisons.macology 137 (2011) 1143– 1148 1145
3. Results
3.1. Total phenolics and total tannins
Total phenolics content were 81.12 ± 2.26% (RSD% = 2.78) and
36.63 ± 0.31% (RSD% = 0.84) for EAF and CE, respectively. The total
tannins were 54.95 ± 1.32% (RSD% = 2.40) for EAF and 27.27 ± 0.96%
(RSD% = 3.52) for CE.
3.2. Radical-scavenging activity (RSA)
ANOVA followed by Tukey’s showed signiﬁcant difference
between EAF when compared to CE, Trolox® and Vitamin
C (F3,32 = 643.99, P < 0.05). The respective IC50 (g/ml) were:
CE = 4.51 ± 0.14, EAF = 3.16 ± 0.10, Trolox® = 6.90 ± 0.23, Vitamin
C = 4.13 ± 0.08. The EAF exhibited the better antioxidant activity of
all compounds. The order of scavenging activity of the samples was
as follows: EAF > Vitamin C > CE > Trolox®.
3.3. LD50
The behavior of treated mice appeared normal. No evident toxic
effect was observed at oral doses up to 6.25 or 15 times of the effec-
tive doses of CE or EAF, respectively. There was no death in any of
these groups.
3.4. Elevated plus maze
As expected for a positive control, diazepam (1 mg/kg), induced
a selective anxiolytic-like effect in mice characterized by an
increase in the %OAE (t16 = 5.89, P < 0.05) and of the %OT  (t16 = 7.23,
P < 0.001) spent in the open arms of the EPM compared to vehicle
(Table 1). No signiﬁcant differences were observed on CAE or RA
parameters (P > 0.05).
As shown in Table 1, no signiﬁcant effect was  detected with a
single administration of CE (200 and 400 mg/kg) or EAF (100, 200
and 400 mg/kg) on EPM anxiety parameters for rats exposed to
EPM for 5 min (P > 0.05). Although a statistical trend was  detected
with CE (800 mg/kg) on open arm exploration parameters (%OAE,
F3,39 = 2.28, P = 0.10; %OT F3,39 = 2.71, P = 0.06) when compared to
control group, it did not reach a signiﬁcant level. There was no sta-
tistical difference on CAE and RA parameters when compared to
control (P > 0.05).
3.5. Open ﬁeld
No signiﬁcant effect was  observed in horizontal (crossings) or
vertical (rearings) motor activity of mice that received diazepam
(1 mg/kg) as compared to those that received vehicle (P > 0.05).
Neither CE nor EAF were different of its controls (P > 0.05) (Table 1).
3.6. Forced swimming
The results of FST are demonstrated in Fig. 1. A single adminis-
tration of imipramine (20 mg/kg) or EAF (200 mg/kg) decreased the
immobility time in FST (F7,74 = 7.1, P < 0.05), which is characteristic
of antidepressant-like effect. However, no effect was detected with
EAF (100 and 400 mg/kg) or CE (200–800 mg/kg) administration
when compared to control group (P > 0.05).3.7. Step-down
As observed with piracetam (200 mg/kg), administration of CE
(800 mg/kg) or EAF (200 and 400 mg/kg) before the test session
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Table  1
Effects of diazepam (DZ; 1 mg/kg), Trichilia catigua crude extract (CE; 200–800 mg/kg) and Trichilia catigua ethyl-acetate fraction (EAF; 100–400 mg/kg) acute administration
in  mice (n = 10/group) submitted to the elevated plus maze (5 min) and open ﬁeld (10 min). %OAE = % open arm entries; %OT = % open time; CAE = closed arm entries; RA = risk
assessment.
Elevated plus maze Open ﬁeld
%OAE %OT CAE RA Crossings Rearings
Vehicle 11.0 ± 4.0 8.1 ± 2.2 9.44 ± 0.7 10.67 ± 1.2 55.44 ± 2.7 32.2 ± 2.5
DZ  1 mg/kg 40.6 ± 3.1* 37.5 ± 3.4* 9.67 ± 1.1 9.0 ± 0.9 48.89 ± 2.9 31.4 ± 2.5
Saline  19.13 ± 3.4 5.99 ± 1.5 8.08 ± 1.1 8.92 ± 1.1 61.38 ± 7.2 32.13 ± 3.8
CE
200  mg/kg 18.19 ± 2.4 7.81 ± 2.2 8.70 ± 1.0 9.90 ± 1.1 64.38 ± 4.3 39.25 ± 4.9
400  mg/kg 13.78 ± 3.4 5.02 ± 1.4 7.00 ± 1.3 9.31 ± 1.6 77.50 ± 2.9 37.38 ± 3.9
800  mg/kg 7.39 ± 4.3+ 1.03 ± 0.5+ 5.00 ± 1.1 5.62 ± 1.6 65.25 ± 4.24 38.38 ± 2.0
EAF
100  mg/kg 15.92 ± 2.6 6.81 ± 1.9 8.83 ± 0.8 9.58 ± 1.2 56.50 ± 4.6 33.50 ± 3.9
200  mg/kg 12.87 ± 3.0 4.73 ± 1.3 6.83 ± 1.2 8.75 ± 1.4 61.71 ± 10.4 29.71 ± 6.5
400  mg/kg 10.35 ± 3.4 3.23 ± 1.4 7.31 ± 1.2 7.54 ± 1.2 62.14 ± 9.7 30.71 ± 1.8
* P < 0.05 compared to vehicle (Student t test).
+ P < 0.10 compared to saline (ANOVA followed by Tukey’s test).
Fig. 1. Antidepressant-like effect of a single oral dose of imipramine (Imip,










cn  = 8–10/group) submitted to the forced swimming test for 6 min. *P < 0.05,
*P  < 0.001 compared to saline (sal) group (ANOVA followed by Tukey’s test).
ncreased the latency to step-down (F8,121 = 8.62, P < 0.05) as com-
ared to saline group (Fig. 2). Otherwise, diazepam (0.2 mg/kg)
igniﬁcantly reduced the latency time (P < 0.05) as compared to
aline, indicating signiﬁcant impairment of memory (Fig. 2). No
ig. 2. Effect of Trichilia catigua CE (400 mg/kg) and EAF (200 and 400 mg/kg) on
nhibitory avoidance evaluated in the step-down test (n = 8–16/group). As posi-
ive controls, diazepam 0.2 mg/kg (DZ) and piracetam (Pir) were tested. *P < 0.05
ompared to saline (sal) group (ANOVA followed by Tukey’s test).signiﬁcant effect was detected in latency to step-down after CE (200
and 400 mg/kg) or EAF (100 mg/kg) administration (P > 0.05).
4. Discussion
In the present study, we  have investigated the behavioral effects
of CE and EAF obtained from the barks of Trichilia catigua. No signs
of toxicity or deaths were detected 7 days after administration of
high doses of CE or EAF. A single oral administration of CE (200,
400 mg/kg) or EAF (100–400 mg/kg) did not change the anxiety
level in the elevated plus maze or motor activity of the animals eval-
uated and open ﬁeld test, respectively. A statistical trend to increase
the open arm exploration was  observed with CE at 800 mg/Kg.
An antidepressant-like effect was detected with EAF at 400 mg/kg.
Both CE (800 mg/kg) and EAF (200 and 400 mg/kg), improved mem-
ory in mice as measured by an increased latency in the step-down
inhibitory avoidance test. The EAF presented higher total pheno-
lics and tannins as compared to CE as well as it exhibited the best
antioxidant activity.
Extracts of many plant species that contain a number of
polyphenolic compounds have been shown to present antioxi-
dant properties. The antioxidant activity of polyphenolics has been
attributed to their redox properties, which allow them to act as
reducing agents or hydrogen-atom donors. In the present study, a
higher antioxidant activity was observed with EAF as compared
to Vitamin C, Trolox® or CE. EAF also exhibited the higher lev-
els of total phenolics and tannins, suggesting a close relationship
between these compounds and antioxidant activity. The larger phe-
nolics and tannins presence in the EAF may  be explained by more
solubility of these compounds in ethyl acetate solvent used in EAF
production. Previous chemical studies have indicated the presence
of the phenylpropanoid-substituted epicatechins, catiguanin A and
catiguanin B along with the cinchonains Ia, Ib, Ic and Id in the barks
of Trichilia catigua (Beltrame et al., 2006; Tang et al., 2007). These
compounds exhibited potent antioxidant activity in the DPPH radi-
cal scavenging test, with IC50 values in the 2.3–9.4 M range (Tang
et al., 2007). In this way, antioxidant properties have been related
to some of pharmacological effects of catechins and cinchonains.
For example, a neuroprotective role based on antioxidant activities
has been attributed to epicatechins from green tea (Weinreb et al.,
2009). Uchino et al. (2002) have demonstrated that cinchocians
from Anemopaegma mirandum reduced hepatic ﬁbrosis in rats by
suppressing oxidative stress. Thus, it is possible that both functional
and antioxidant activities of EAF observed in the present work are
related.
The EPM has been classically used to evaluate anxiolytic and
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reatment of mice with diazepam, a benzodiazepine anxiolytic
rug, lead to a signiﬁcant increase in the open arm exploration in
he EPM, without change the number of CAE, an index of locomo-
or activity. Although no effect on anxiety’s or motor’s parameters
as detected after CE (200, 400 mg/kg) or EAF administration
100–400 mg/Kg), a trend in increasing the open arm exploration
as observed after CE 800 mg/kg administration. Thus, it is possible
hat in higher doses than 800 mg/kg, the CE may  present anxiolytic-
ike effects in mice.
In Brazil, Trichilia catigua preparations have been used to
ncrease physical endurance, ameliorate performance in mental
asks and counteract stress (Mendes and Carlini, 2007). In the
resent study, antidepressant-like effects were detected after acute
ral administration of EAF at 200 mg/kg. This effect was not shared
y the animals treated with CE, in contrast with others showing
ntidepressant-like effects for hydroalcoholic extract of Trichilia
atigua (Campos et al., 2005). It is possible that the solvent uti-
ized the extract preparation have inﬂuenced the result in the FST,
ince in this work CE was obtained after acetone:water (7:3) extrac-
ion while in the other work hydroethanolic extract was  obtained
ith ethanol:water (4:1) extraction. Notably, the greatest total tan-
ins and total phenolics contents were detected in EAF, which
resented antidepressant-like effect in the FST. Since psychostimu-
ants are also shown to reduce immobility in the FST but in contrast
o antidepressants they cause a marked motor stimulation, the
ocomotor activity of Trichilia catigua preparations were also eval-
ated in the open ﬁeld test. At the same doses that EAF produce
n antidepressant-like effect, it did not show signiﬁcant locomotor
ctivity augmentation. The reason for a punctual antidepressant-
ike effect observed with EAF at 200 mg/kg, is unclear. Complex
nteractions likely exist between psychoactive plant constituents of
AF to produce the observed behavioral effects and further studies
re necessary to clarify this point.
The mechanistic basis of the pharmacological activity of antiox-
dants are multifunctional and may  involve its general free radical
cavenge ability (Anekonda and Reddy, 2005). Herein, animals
reated with CE (200 mg/kg) or EAF (200 and 400 mg/kg) before test
ession presented an enhanced latency to step-down, implicating
hat these treatments improved memory retention. Accordingly,
he positive control piracetam increased the latency to step-down.
xperimental and clinical ﬁndings have associated oxidative stress
nd impairment of learning and memory (Cruz et al., 2003; El-
herbiny et al., 2003). The aqueous extract of Celastrus paniculatus
eeds, for example, was shown to have cognitive-enhancing prop-
rties paralleled with a signiﬁcant decrease in malondial-dehyde
MDA), an of the reactive oxidative species, and simultaneous
ncrease in glutathione (GHS) brain levels (Kumar and Gupta, 2002).
n addition, the maintenance of normal GSH level was  also reported
o be important for acquisition of spatial memory in rats (Cruz
t al., 2003). Thus, it is possible that the CE and EAF exerted its
ognitive-enhancing activity through antioxidant activity. How-
ver, this result must be interpreted with caution and must be
etter investigated since memory-enhancing action may involve a
ombination of antioxidant, anti-inﬂammatory and several neuro-
hemical transduction signals rather than the chemical antioxidant
roperties alone.
Pharmacological effects including antidepressant-like effects,
otential antioxidant activity and positive effect on memory have
een described for Hypericum perforatum extract (El-Sherbiny
t al., 2003), an herbal antidepressant traditionally used world-
ide (Barnes et al., 2001). Curiously, Trichilia catigua and Hypericum
erforatum seem to share some biological properties. Besides
heir antioxidant activity, both extracts present antidepressant-like
ffects probably mediated by blocking the reuptake of dopamine
ather than serotonin (Müller, 2003; Campos et al., 2005). In addi-
ion, in a passive avoidance response test on the mouse, Hypericummacology 137 (2011) 1143– 1148 1147
perforatum improved memory acquisition and consolidation (Klusa
et al., 2001). All together, these observations suggest that Trichilia
catigua could be useful as an antidepressant with memory enhanc-
ing properties.
In conclusion, EAF obtained from the barks of Trichilia catigua
presented antidepressant-like effect and ameliorated memory in
mice. EAF also exhibited signiﬁcant in vitro antioxidant activity.
The antioxidant activity of EAF as well as its pharmacological
effects may  be related to the presence of polyphenols and tannins,
implicating both functional and chemical activities may be related.
Further studies aimed to identify the molecules responsible for the
observed pharmacological effects will be performed.
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